Regulation of apoptosis in fibroblast-like synoviocytes by the hypoxia-induced Bcl-2 family member Bcl-2/adenovirus E1B 19-kd protein-interacting protein 3.
Rheumatoid arthritis (RA) synovial hyperplasia is related in part to a resistance to apoptosis exhibited by fibroblast-like synoviocytes (FLS). Since hypoxia is a regulator of apoptosis, and since RA synovium is hypoxic, we conducted this study to examine the effects of hypoxia on the Bcl-2 pathway and the role this may play in regulating apoptosis in FLS. Synovium samples from RA patients, osteoarthritis (OA) patients, and normal subjects were used for immunohistologic assessments and for generating FLS lines in vitro. FLS were stimulated under conditions of hypoxia (1% O(2)) and using 100 microM CoCl(2) to simulate the effects of severe hypoxia. Changes in the gene expression profile of FLS were evaluated using microarrays and were confirmed by quantitative polymerase chain reaction (PCR). Changes in protein expression were detected by Western blotting. The effect of transient transfection with a BNIP3 plasmid on the apoptosis of FLS was evaluated in the presence and absence of cytokines. Gene expression profiling demonstrated that BNIP3 was unique among the BCL2 family, in that it was induced by hypoxia in FLS. Quantitative PCR indicated a 2-3-fold induction of BNIP3 messenger RNA, and Western blotting showed a 3-5-fold increase in the 30-kd Bcl-2/adenovirus E1B 19-kd protein-interacting protein 3 (BNIP-3) monomer. BNIP-3 was widely expressed in RA synovium and was prominent in FLS from the lining layer. Overexpression of BNIP3 increased FLS apoptosis under hypoxic conditions, an effect that was inhibited by tumor necrosis factor alpha and interleukin-1beta. The proapoptotic protein BNIP-3 is induced in FLS by hypoxia and is widely expressed in RA synovium, but its proapoptotic effects may be inhibited in vivo by proinflammatory cytokines. Since overexpression of BNIP3 in FLS increases apoptosis, this may provide a novel approach for controlling synovial hyperplasia in RA.